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ASYNCHRONOUS INTERFERENCE AVOIDANCE TECHNIQUE 
IN TDMA COMMUNICATIONS SYSTEM 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a mobile 
P communications system using the cimz-division multiple- 

A 5 access (TDMA) scheme and, mote specifically , to da 

flsvncbrcncus interference avoidance technique for use in -che 

mobile cammuni cat ions system. 
% i y_ Desr.ri pf ^ nr. of fhp Rp.latpd Art 

M with the widespread use of mobile communications 

P 10 systems seen as cellular telephones, the amount or traffic 
% io increasing more and more in limited frequency bandwidths. 

^ to respond the growing need for increasing rhe number of 

lines within the limited frequency bandwidths, the TDMA 
scheme has been adopted in many mobile communications 
15 systems because TDMA allows a single frequency to be shared 
cuuunq d plurality of systems to achieve efficient use of 
frequency resources . 

In ulhex wgidi, each xadiu stdtion in the TDMA system 
controls transmitting and receiving timings to avoid 
20 transmission conflict. Timing synchronisation cdii be 
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obtained in the same system. But it is practically 
impossible to synchronize different systems withouL Ldkinq 
any r.ni]nt-firnipsc.nr^ hAMiiSA hhft systam clock frequencies of 
the different systems will go out of synchronization with 
b each other as time goes by. When the system clock 

frequencies are out of synchronization/ interference between 
different: systems* occurs, which is called asynchronous 
interference. It is necessary to avoid such an asynchronous 
interference. 

10 There have been proposed several asynchronous 

interference avoidance methods. In Japanese Parent 
Apolication Unexamined Publication No. 7-67169, for example, 
d TDMA mobile uomtuuniudliuns system hciviuy dii asynchronous 
interference detector ait either a cell station or a mobile 

15 station has been disclosed. 

Tn the conventional THMA mobile communications system, 
it is assumed that the cell station is equipped with the 
asynchronous interference detector and a mobile station is 
communicating with the cell station U3ing a certain slot at 

20 a frequency, in this state, the cell station uses another 
slot that is not usually used for communication to search 

for another available slot at a frequency channel as a 
reserved slot, When such 3 reserved slot is found at a 
certain frequency, the cell station notifies the mobile 
25 station of information of the reserved slot. 

In addition, the asynchronous interference detector 
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measures received signal levels at a plurality o£ points of 
the m-use slot. The measured signal levels are used lo 
riftt arming whftthftr ^synr.hrnnon^ i ntprf e>r£>nr.p occurs. If the 
asynchronous interference occurs, the ceil station switches 
b to the reserved slot to continue the communication without 
interruption. 

however, the above prior art has the tollowing 

disadvantages . 

in the case where a cell station detects the reserved 

10 slot, the reserved slot is an available slot that is 

detected at the location of the cell station. Rccordingly r 
when the mobile station is located at an overlapping area of 
a cell of the cell aid Lion dad dii ddjaceul cell of the 
adjacent cell station, a slot detected as an available slot 

15 by one coll station is not always an available ^luL fui Lhe 
other cell station. In this case, it is necessary to manage 
frequencies and slots used by the adjacent cell stations. 
However, it is not practical to determine the availability 
of each frequency and 3lot, especially in the case of a 

20 relatively low transmission power system such as FHS 

(Personal Handy-phone System) . The reason is that the cell 
shape is significantly affected by 'buildings and the like 
and therefore it is difficult to determine simply from the 
locations of cell stations whether cell overlapping occurs. 

25 In the case where a mobile station provided with the 

asynchronous interference detector has the function of 
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SR?*rr.hing fnr a rp.serven 1 slot, thp mobile Station notifies 
the cell station of the reserved slot information. When a 
signal from the mobile station stops ci&zci, th& cell station 
know3 that the asynchronous interference has occurred. 
5 Accordingly, it is necessary tor each cell station to know 
all mobile stations located in the ceil thereof and monitor 
the presence or absence of a signal received from each of 
the mobile stations located therein. -When a large number of 
mobile stations are accommodated, the cell station becomes 
10 put under heavy load. Further , when raceiving different 

reserved slol information from each mobile station, the cell 
station cannot determine which should be used in case of 
occurrence of asynchiuuuus inteif eitmue * 



SUMMARY OF THR INVENTION 

15 An object of the present invention is to provide an 

asynchronous interference avoidance method that can 
effectively avoid asynchronous interference that, occurs m 
the area where different cells overlap. 

According to the present invention, in a TDMk (time 

20 division multiple access) system allowing communications 
among a plurality of base stations and mobile stations, a 
base station desirous of using a channel to transmit and 
leceive sruudls Lrdasiuils <=t fiibL or edeLeiiuined siqnal at a 
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slot corresponding ho each of* transmission And reception 
timings on the channel to check whether asynchronous 
interference occurs on the channel. A mobile station 
located in an area where the first predetermined signal can 
5 propagate determines whether asynchronous interference 

occurs on the channel, based on a plurality of error packet 

reception results- on the channel, and when it is determined 
that asynchronous interference occurs', notifies the base 
station of occurrence of the asynchronous interference. The 

10 base station, when the base station is successfully notified 
of occurrence of the dSyjichiunuu^ interference, determines 
that asynchronous interference occurs, when receiving at 
least one error packet on the channel, determines that 
asynchronous intfirfPTpnr.fi nrr.urs, and whpn -it is determined 

15 that asynchronous interference occurs on the channel, 

selects another channel to avoid asynchronous i nterfer^ncfi. 

According to one aapect of the present invention, a 
method for avoiding asynchronous interference in a T DMA 

(time division multiple access! system allowing 
20 communications among a plurality of base stations and mobile 
stations, includes the steps of: at a base station desirous 
of using d channel, a) transmitting an interference check 
siqnal at a slot corresponding to each of transmission and 
reception timings on the channel tu check whether 
2 5 asynchronous interference occurs on the channel; at a mobile 
sration located in an area where the interference check 
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signal c':nn propagale., b) determining whether H.synr.hronous 
interference occurs on the channel, based on a plurality of 
reception results on the channel; c) when it is detarmi npd 
that asynchronous inLcrf crericc occurs, transmitting an 
5 interference notification signal back to the base station; 
and at the base station, d) when receiving one of the 
interference notification signal and an error packet as a 
response to the interference check signal at a receiving 
slot on the channel, determining that the channel is not 

10 available, and selecting another channel to avoid 
dbyucliJLuuuuii interference . 

Preferably, in the step a), the interference check 
signal is transmitted a predetermined number of times. In 
rhp st«p h) , it is Hp.l-firminpH that asynr.hmnrMi.q interference 

15 occurs on the channel when at least a predetermined number 
ot error packets are included m the plurality or reception 
re3ult3. In the atep d) , it i3 determined that the channel 
is not available when at least a predetermined number of 

error rackets have been received on the channel. 

20 Accordingly, when a mobile station communicating with one 

base station at a channel has received an interference check 
siqxial froia another base station desirous of the channel, 
the mobile station detects interference and transmits an 
interference notification iiyxidl bdek tu the other bcise 

2 5 station desirous o£ the channel. 

Preferably, in the step a), the interference check 
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signal i* t mnsmi f t ert x plurality of h'mp.q according to a 
predetermined check signal transmission pattern. In the 
step b) , it is determined that asynchronous i nt^rf prpnee 
occur3 on the channel when an error packet reception pattern 
5 included in the plurality ot reception results matches the 
predetermined check signal transmission pattern. In the 
step d) , it is determined that the channel is not available 
when at least a predetermined number o£ error packets have 
been received on the channel. Since the transmission 
3 10 pattern o£ the interference check signal is previously 
« determined, the Inter Terence detection can be made more 

ST 

I reliably with reducing in the number of times the 

t interference check signal transmits. 

j Tn the srep c) f the interference notification signal 

* 15 may be transmitted a plurality of times according to a 

I predetermined notification signal transmission pat f p.m. Tn 

I the 3tep d) , it may be determined that the channel is not 

k available when an error packet reception pattern matches the 
predetermined notification signal transmission pattern, 

20 According to still another aspect of the present 

invention, in a mobile communications system using TDMA 
scheme allowinq communications among a plurality of base 
stations and mobile stations , each of th© bas© stations 
includes: a babe cojniuunicd lion conLi-oller conlrollinq such 

25 that, when desiring to use a channel, an interference check 
iiyual is tranquil I Led at a slot conespundiny Lu t-di-h uf 
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fransmissinn ^nd reception timings on the channel; and a 
channel controller controlling such that a channel to be 
used is changed to another channel to avoid asynchronous 
interference when receiving one of the interference 
5 notification signal and an error packet as a response to the? 
interference check signal at a receiving 3lot on the channel. 
Each of the mobile stations includes: a reception result 
memory for storing a predetermined number of last packet 
reception results; an interference detector for detecting 
PI 10 asynchronous interference on the channel based on the 
S Predetermined number of last packet reception results when 

receiving one of the interference notification signal and an 
Ul error packet as a response La the in tta Terence check signal 

Si *~ * receiving slot on the channel; and a mobile 

lj- 15 communication controller controlling such that, when 
S asynchronous i nh<arfftrfinr.ft «s ri^tp.ot-p.d, an i ntprf prince 

2! notification signal i3 transmitted back to the base sbation. 



BRIEF DESCRIPTION OF THE DRAWINGS 



Fig. 1 is a diagram showing a mobile communications 
system adopting an asynchronous interference avoidance 
method according Lo a first embodiment of the present 
invention; 
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Fig. 7 is n Httip. r.hnrY shewing * synr.h roni 7.at ion 
operation between a temporary base station and a mobile 
station according to the first embodiment; 

ir'ig. 3 is a diagram showing a format or a collision 
5 control downlink packet that is cent from a temporary ba3e 
station; 

Fiq. 4 is a block diaqram showinq a circuit structure 
of an asynchronous interference avoidance section in a 
Leiupuiciiy base sldliun or d mobile station according to the 
10 first embodiment of the present invention; 

Fiq. 5 is a sr.hpm^M r. Hi agr^m shoving the mobile 
communications system for explanation of the operation of 
the tirst embodiment; 

fig. 6 is a flow chart showing the control operation 
15 of a mobile station according to the first embodiment; 

Fig. 7 is a flow chart showing the control operation 
of a temporary base station according to the first 
embodiment; 



20 



Fig. 9 is a time chart shoving a normal 
synchronization operation between one temper dry base a La Lion 
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and a mo hi l« sfatinn in thp rasp, whp.rp rhp. nfhpr 1-pmpors ry 
base station does not operate; 

Fig, 9 i'3 a time chart 3howing a synchronization 
operation between one temporary base station and a mobile 
5 station in the case where the other temporary base 3tation 
transmits an interference check signal; 

Fig. 10 is a block diaqram showing a circuit 
structure of an asynchronous interference avoidance section 
in a temporary base station or a mobile station accordinq to 
10 a second smhodiment of the present invention; 

Fiq. 11 i $ a diagram showing a plurality of 
interference check signal transmission patterns according to 
the second embodiment; 



ir'ig. 12 is a time chart showing a synchronisation 
15 operation between one temporary base station and a mobile 
station in the case where the other temporary base station 
transmits an interference check signal according to a third 
embodiment of the present invention; and 



20 



Fitj . 13 is a block diagram showing a circuit 
Structure of an asynchronous interference avoidance section 
in a temporary base station or a mobile station according tu 
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a fourth embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

1 . First Embodiment 

1.1) Netw ork conf icmrat 1 on 
5 Referring to Fig. 1, it is assumed for simplicity 

LhciL a 'nubile uuuuuuni call una system ciccurdiny to d first 
=1 embodiment of the present invention is composed of a 

1 plurality of mobile stations (MSs) 110-112 and a temporary 

i hase .station 11*^. THr mohilft stations 110-11? and thp 

1 10 temporary base stallion 113 are terminals of the mobile 
j communications system, which have the same internal circuit 

s. structure. In other words, each of the terminals can act a3 

i either of a temporary base station anci a mobile station. An 

~ ad hoc network is instantaneously formed using a plurality 

* 15 of terminals, wherein one terminal acts as a temporary base 
station and the other terminals act as mobile stations. 

In this embodiment, the inlei-Leriuinal direct 
communication carrier of personal handy-phone system (PH3) 
is used to make communications between the tempos aiy basy 
20 station 113 and the mobile station? 110-112. The PHS access 
scheme is the four-channel multiplexed time division 
mnlrjpl^ xrr^xs-tim;* division dvrJ (TDMA-TDP)} . Snr.h a 
mobile communications system uses one channel per ad hoc 
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network. 

in the ad hoc network, the temporary base station 113 
operates at its own slot riminq without synchronized with 
other stations, but the mobile stations 110-112 are 
5 i>yxichxuni^ed with the temporary base station 113 such that 
the receiving slot, of each mobile station is synchronized 
with the transmitting slot of the temporary base station 113 
and thp transmitting slot of each mobile station is 
synchronized with the receiving slot of the temporary base 
1U station Since one receiving slot of the temporary h*se 

3tation 113 i3 3hared among plural mobile stations 110-112, 
collision control is needed to prevent the mobile stations 
110-112 from concurrently transmitting packets. 
1.21 Colli SjLOJDL^^tXOl 
15 H *re, ICMA-PE (Idle-signal Casting Multiple Acccsc 

with Partial Echo) technique is adopted as the collision 
control schema. According to ICMA-PE, tho temporary base 
sLdLiuii 113 U-cin.siiii u> a downlink packet .Cor collision 
control at th* transmitting slot thereof to the mobile 
20 stations 110-112. Taking a synchronization operation 
hfttWft«n tho. temporary hasp .station 11.1 *nd the* mobile 
station 110 as an example, the details will be described 
herematter. 

Referring to Fig. 7 , the temporary ba3e station 113 
25 periodically transmits collision control downlink packets 
20C_1 / 200_2, 200_3, ... . By receiving these collision 
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control downlink packets at regular intervals, the mobile 
station 110 is synchronized with the temporary base station 
113. 

As shown in Tig, 3, the collision control downlink 
S packet is composed of unique word (UW) 301, downlink 

information signal 302, available/prohibitive indicating bit 
303, receivcd/iiul--x^ceived indicatinq bit 304, partial echo 
field 305, and orror detection field 306. 

The unique word (UW) 301 is a predetermined biL 
fi 10 pattern which is nsftd for synch rnn i zat i on . The downlink 
% information signal 302 is data that is transmitted from the 

H temporary base station to a mobile station. The 

lil available/prohibitive indicating bit 303 is U3ed to indicate 

Si whether access from other mobile stations is permitted. 

§V 15 When the bit 303 indicates "prohibitive", the acccoo from 
^ other mobile stations is prohibited. 

' The received/not-received indicating bit 304 

H indicates whether data has been successfully received, when 

data having no errors has been normally received, the bit 
20 304 indicates "leceived". When ei loneous dale that cannot 
ke recovered ha? been received or no data is received, the 
bit 30 4 indicates ^not-received". When "not-received" is 
indir.atftrt on signal transmission, thft mohi 1 ft station that is 
now transmitting the signal temporarily stops data 
2b transmission and enters retransmission procedure. 

The partial echo field 305 is U3ed to indicate a part 
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of data received hy I. he. hernporary base station. The*, mobile 
3tation checks the partial data against the data transmitted 
by the mobile station itselt to determine whether the data 
transmitted by the mobile elation itself waa normally 
5 received by the temporary base station. The error detection 

field 30 6 is used to check whether a received packet has no 

error. 

When the temporary base station constructs an ad hoc 
network, previously assiqned channels are searched for an 

10 available channel according to a predetermined procedure. 

If an dvdiidble channel is found, the available channel it> 
used to transmit the above-described collision control 
packet consecutively* 
i.'j) Circuit sirnrhirp, 

15 As mentioned above, the mobile stations 110-112 and 

the temporary base station 11 J are terminals ot the mobi le 
communications oyotcm, which have the oamc internal circuit 
structure allowing either of a temporary base station and a 
mobile station. 

20 Referring to Fiq. 4, a terminal is provided with a 

radio-frequency (RF) system 401 that performs transmission 
and reception of iddio signals Lluuuyh an antenna section 
403 and modulation and demodulation thereof. A clock 
yeiieiaLoi 402 yenex.aLe6 a clock signal and supolitri; it to 

25 the RF system 401 and a TDMA-TDD processor 404. 

The TDMA-TDD processor 4 04 performs TDMA-TDD 



1 5 

processing and further performs other predetermined 

operations under inctructiono of an ad hoc protocol 
processor 405. More specifically, the tuma-TUU processor 
4 04 receives data on a channel designated by the ad hoc 
5 protocol processor 405 and transfers it to the ad hoc 

protocol processor 405, transmits data designated by the ad 
hoc prolucol processor 405 throuqh the RF system 401 at a 
channel designated by the ad hoc protocol processor 405, 
monitors the received elecLiic field sLxenyLh un the 
ID designated channel . Further if the unique word cannot be 

detected when receiving the data at the designated channel/ 
the TDMA-TDD processor 404 notifies fhe *rt hnr. protnr.nl 
proce33or 405 chat the unique word cannot be delected, 
furthermore, if a CRC error is detected when receiving the 
15 data az the designated channel, the TDMA-TDD proce33or 404 
notifies the ad hoc protocol processor 405 that the UWJ 
error has been detected- 

The ad hoc protocol processor 4 05 constructs and 
maintains the ad hoc network by transmitting and receiving 
20 cuuliul siyiidl* Lhiuuyh Uie TDMA-TDD processor 404 and 
transmitting and receiving data of an upper layer 410 
through the TDMA-TDD processor 4 04'. 

A channel control"! e 1 " 4(16 ha? * function of 
determining a channel to be used by searching for an 
2b available channel. This channel derermining function is 
activated when the ad hoc network is constructed and 
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interference occurs > 

An interference check control memory 407 3tores the 
number of times (0.hk) an interference check signal has been 
transmitted to check whether asynchronous interference 
5 occurs on a channel to be used. 

A packet reception results memory 408 stores 
reception xssullst in Lhe last predetermined number of slots: 
normal; CPC error; nc uniqus word; or uninterpretable . 

An interference detector 403 determines whether 
"10 asynchronous i nt erf pr^nrfi occurs, depending on whether an 

errcr packet that is anything other than a normally received 
packet were received the predetermined nnmhpr nf times or 
more in the la3t predetermined number of slots. 

The upper layer 410 is an application performing dafca 
IS transmission and reception using the ad hoc protocol. 

An asynchronous interference avoidance operation of 
the above-described terminal will be described in detail 
wilt; reference to Fiqs. 5-9. 

1.4) Asynchronous interferenc e avflidane^ 
20 In the ca^e of uu cuuIlicL, operations of the mobile 

stat "'on and temporary base station will be described by 
referring to Figs. 5-G. r 

Referring to Fig. 5, if is assumed that a temporary 
base station 501 holds an ad hoc network 504 using a channel 
2b chl and a mobile station MM is iocar.eri in the ad hoc- 
network 504. In thi3 situation, another temporary base 
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station 502 does not hold another ad hoc network 505, m 
which the mobile station 503 will be located if the ad hoc 
network 505 1s held, accordingly, the temporary base 
station 501 periodically transmits a collision control 
5 downlink packet using a transmitting slot of the channel chl. 
Since the temporary base station 502 transmits nothing, the 
mobile sLdLiuxi 503 receives the collision control downlink 
packet from the temporary base station 501 at regular 
interva 1 s . 

in As shown in Fig. R , fh» tpmpnr^ry base station 501 

y3 periodically transmits collision control downlink packets 

"%J 2UU_1, 20i)_A, ... . By receiving these r.nlli.sion 

y=|- control downlink packets at regular intervals, the mobile 

station 503 is synchronized with the temporary base station 
* s 15 501. In this case of no collision, no error packet occurs 
O between the temporary base station 501 and the mobile 

«fS station 503, the unique word is successfully detected, no 

£1 CRC erroi is detected, and the received siqnal is 

interpretable in the ad hoc protocol processor 405. 
20 A conLiul upttidLiun of Lhe mubxle ^LaLion 503 in this 

case will be described by referring to Fig. G, Mere, m, nl, 

n2, and n3 are defined'as follows: * 

• N is the last predetermined number of slots durinq which 
packet reception results memory 4 00 stores reception 

25 results. 

* nl is the predetermined number of error packets in the 
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last N received packets, which is a threshold hhaf the 
interference detector 4 08 u3€3 to determine whether 
asynchronous interference occurs. 

• n2 13 the maximum number of consecutive times an 

5 interference check packer is to be transmitted according 
to an instruction from the channel controller 406. 

• n3 is a threshold such that, when the number or error 
packets (C EWl ) in the last N packets is equal to or 
qreater than n3, the channel is switched to another one 

10 because it does not satisfy required communication 

quality- In this case/ the mobile station 503 transmits 
a channel switch request signal to the temporary base 
station with which the mobile station 503 is now 
commnn i h i ng . 

15 N, nl, n2, and n3 are positive integers and satisfy N 

> n3 > n2 > ni. for example, N=240, nJ=12U, n'2=HU, and 
nl«100. 

Referring to Fig. 6, the KF system 401 of the mobile 
stacion 503 receives a signal on a carrier to which the 

20 channel chl belonqs from the temporary base station 501 and 
transfers it to the TDMA-TDD processor 404 (step 601) „ The 
TDMA-TDD piocessur 404 extiaots a siuudl from a 
predetermined slot of the received signal on the channel chl 
(step 602) and determines whether a unique word is detected 

2 5 from Ihe extracted signal (step S0 3) . Since the unique word 
is found in this case (YES in step £03), the TDMn-TDD 
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pror:#iftft<v 4(34 siibxwqtmnh I y determine.?; whftl.hfsr scunp. CRC .error 
is detected (step G04) * Since no CRC error is detected in 
this case (NO m step 6U4), the T DMA- TDD processor 4t)4 
trans lory the received signal to the ad hoc protocol 
5 processor 405 (step 605). 

The ad hoc protocol processor 405 determines whether 
the received signal is interpretable (step 606} . Since it 
is interpretable in this case (YES in. step 606} , the ad hoc 
protocol processor 405 records a packet reception result 

10 indicative of normal reception in the packet reception 
labulU fuaiitux.y 408 (slep 607) . Iher ealtcii , the dd hoc 
protocol processor 405 determines whether the received 
signal is an interference check signal (step 608) . Since it 
i c? fhp collision ronrrnl downlink p^r.k^t in this r??e (TO in 

15 step GOO), the Ad hoc protocol processor 405 processes the 
received sigra! (stap hiW) . 

Subsequently f the interference detector 400 checks 

the packet reception results memory 40 8 to count the number 
of error peckcts (C att *} included in the last N reception 

20 results, where an error packet is a packet with crc error or 
not-detecting the unique word. The interference detector 
40 9 determines whether is equal" to or greater than n3 
(step 610) . Since C SRR < n3 in this case because no error 
packet is received (NO in slvy 610), it is luxther 

25 determined whether C SKK is equal to or greater than nl (step 
611), Since Csrr < nl in this case because no er^ox packet is 
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received {NO in step 611} , the control goes back to the step 
601 to receive a next signal, 

in the case of occurrence of conflict, operations of 
the mobile station and temporary base station will be 
b described by rererrinq to Fiqs. 5-7 and 3. 

As shown in Fig, 5, it is assumed that, in the 
siludliun LhdL the lempurdry base sldlion 501 holds Lhe ad 
hoc network 504 using the channel chl, a received electric 
field strength on the channel chl at the location of another 

10 temporary base station SO? is lowp.r than a predet prmi ned 
threshold E which is used to determine whether the channel 
is occupied by another station- The temporary base station 
502 de3irou3 of holding the ad hoc network 505 on the 
channel chl first checks to see that the channel chl is 

15 available. 

Referring to Fig. 7, more specifically, the ad hoc 
protocol processor 405 of the temporary base station 502 
instructs the TDAM-TDD processor 404 to check whether the 
electric field strength at the transmitting slot of the 

20 chdiUi^l uhl is lower Lhan Liie Ll'ij-bShoid E £uul uun^euuli 

times (step 701) . In this case, the electric field strength 
at the transmitting slot < E four consecutive times, that is, 
the transmitting slot of the channel r.hl is available (YES 
in step 702) . Similarly/ it is checked whether the electric 

7h field strength at tne receiving slot of the channel ch'i is 

lower than the threshold C four consecutive times (step 703) . 
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<;inrp the electric fipld strength at hhft recfiiving slot < E 
four consecutive times in this case (YES in step 704), the 
interference check packer, transmission count C C hk stored in 
the interference check control memory 407 is reset to 0 
b (step 705) . 

Thereafter/ the ad hoc protocol processor 405 of the 
temporary base station 502 instructs the TDAM-TDD processor 
404 to transmit an interference check, packet {step 70S) and 
increment the interference check packet transmission count 

10 C C hk by 1 (step 707) . Then, it is determined whether an 

interference nulilicalion packet, yr error packet is received 
at the receiving slot immediately following transmission of 
Lhe inLeilyibiiLfci check packet (step 703) . 

When neither interference notification packet nor 

15 error packet is received (NO in step 700), it is determined 
whether the i nter f Arenr.* chftr.k packet rransmissmn count C CH & 
is equal to or greater than n2 (3tep 70D) . If Cchk < n2 ( N 0 
in step /ay), then the control goes back to the step /ut to 
transmit an interference check packet again. If >- n2 

20 {x&S in srep 703), then it is determined that no 

asynchronous interference occurs at ^he slot in question, 
that is, the slot is available (step 710). Here, it is 

determined that the transmitting slot: of the channel chl is 
available . 

25 Thereafter, it is determined whether both 

transmi I linq and receiving slcL;> uf Lhe channel chl have 
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hppn rhpr.k-pri (sf-«.p 117). Tn this si-^gp, fhp. receiving slot 
has not been checked (NO in step 712) . Accordingly, the 
transmission and reception timings are shitted by half of 
the period (3tep 713) and the control goe3 back to the 3tep 
5 705 to similarly check to see that the receiving slot is 
available* when the receiving slot is also available (YES 
in step 712} , it is determined that the channel chl is 
available (step 714) . 

The operation of the mobile station 503, when 

10 receiving the interference cheek signal from the temporary 
base s Id l.lcm 502, will be de^ciibed hereafter. As described 
bsforQ , there is no means for synchronizing the temporary 
base stations 501 and 502- Accordingly, when the mobile 
station 50? receives the interference check signal from the 

15 temporary base station 502, it is considered that the 
tol lowing thrift r.as^s nr.ru r. 

♦ Case 1) Reception of the interference check signal from 

the temporary Dase station 502 is accidentally coincident 
with the receiving timing of the mobile station 503 while 

20 the temporary case station 501 transmits nothing. In 

this case, the mobile station 503 accepts the 
interference check signal. However, since the temporary 
bass station 501 periodically transmits the collision 
control downlink packet, this case is pure coincidence;. 

25 • Case 2) Reception of the interference check signal from 
the Lempu-Ldry bdse bLdliun 502 i* not coincident with the 
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receiving timing at the mobile station bO'A wh i I ft Mip. 
temporary base station 501 transmits some signal, the 
unique word section of which does not come into collision 
with the interference chock signal from the temporary 
5 base station 502. In this case 2), the mobile station 

503 detects the CRC error, 
• Case 3) Reception of the interference check signal from 
thQ temporary bas© station 502 is not coincident with the 
receivinq timinq of the mobile sldliun 503 while the 
10 temporary base station 501 transmits nothing or some 

signal/ the unique word aection of which cuius* iutu 
collision with the inter fprpn re ohPcV signal from the 
temporary base station 502. In this case 2), the mobile 
station hiYA does not detect the unique word. 
15 A3 shown in Fig. 9, when the temporary base station 

502 transmits interference check signals 900_1 to yuO_nl 
consecutive nl times, the above cases 1), 2) and 3) occur 
consecutive nl times in total. An operation of the mobile 
station 503 at this time will be described with reference to 
20 Fiq . 5. 

In the case where the case 1) occurs at least ones, 
the RF system 401 of the mubile ^Ld'Liou 503 receives a 
signal on a carrier of thQ channel chl from the temporary 
base station 501 and transfers it to the TDMA-TDD pioeessor 
25 404 (step 601) . The TDMA-THD processor 404 extracts a 

siqnal from a predetermined slo" of the received signal on 
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the channel chl {step bU2J and determines whether a unique 
word is detected from the extracted signal (step 603) . 
Since the unique word is found in this case aus in step 
603), the TDMA-TDD processor 404 subsequently determines 
5 whether some CRC error is detected (step 6041 . Since no UKC 
error is detected in this case (NO in step 604) , the TDMA- 
TDD processor 404^ transfers the received signal to the ad 
hoc protocol processor 405 (stop 605) , 

The dd hue protocol processor 405 determines whether . 

10 the received signal is interpretahle (step 606) . Since it 
is interpretable in this case (YES in step 606), the ad hoc 
prornrnl prnr.^.^nr 40=1 records a packet reception result 
indicative o£ normal reception in the packet reception 
results memory 4UH {step hi)/). Thereafter, ths ad hor. 

15 protocol proce33or 405 determines whether the received 

signal is an interference check signal (step 608) . Since it 
is the interference check signal in this caoc (YES in otcp 
608), the interference detector 403 determines that 
asynchronous interference occurs and the ad hoc protocol 

20 processor 405 instructs the TDMA-TDD processor 404 to 

transmit an interference notification signal (step 618) . 

In the oc&e whex.e the case 2J ooouxs, the steps 601- 
603 are performed as in the above-described case 1). Since 
the unique word is found in this case (YES in step 603), the 

25 TDMA-TDD processor 404 subsequently determines whether some 
CRC error is cle-ected (step 004) . Since some CRC error is 
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detected m this case (YES in step b(J4], the TDMA-TDD 
proce33or 404 in£orm3 the ad hoc protocol processor 403 that 
a ckc error packet has been received {step 614). This 
causes the ad hoc protocol procccoor 40 5 to record reception 
5 of CRC error packet in the packet reception results memory 
408 (step 615) , Subsequently, the control goes to the step 
610, which will be described later. 

In th© case wh©r© th© cas© 3) occurs, th© stops 601- 
603 are performed as in the above-descr ibed ease 1) . Since 
10 th© uniqu© word is not detected in this case (NO in step 

603), the TDMA-TDD processor 404 informs the ad hoc piuLucul 
prorps^nr that thp nniqnp word h*s nor been detected (step 
G12) . This causes the ad hoc protocol processor 405 to 
record reception of a packet having no unique, word d^t^ctRd 
v,k 15 in the packet reception re3ult3 memory 408 (step 613)* 

Subsequently, the control goes to the step 610, which will 
be described hereafter. 

In the step 510, the interference detector 409 
determines whether C s ^ is equal to or greater than n3. If 
20 Cv HK >= n3 (YES in step 610), then the ad hoc protocol 

processor 405 outputs a channel switch request signal to the 
TDMA-TDD piu^e^buj: 404 and iu^liucC:* Lu transitu t the channel 
switch request signal (stop Si 7} . Hcvqvsi, sine© C Z5K - nl 
in this case (NO in step 610) f the channel switch request 
25 signal is not transmitted. Subsequently, it is further 

determined whether Czrs. is equal to or greater than, nl (step 
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fill). Sine? C F . nil « nl in this r.as« (YF.S in s1-«p fill), the 
interference detector 409 determines that asynchronous 
interference occurs and the ad hoc protocol processor 4(15 
instructs the TDMA TDD proce33or 404 to transmit an 
5 interference notification signal 310 as shown in fig. 9 
(step 619) . 

As described above, in all possible combinations of 
the cases 1) , 2) and 3), the interference notification 
signal is transmitted by the mobile station 503. 

10 An operation of Lhe temporary base station 502 when 

havinq received the inlerfeiencfe nuLxiicctLiun siqnal from 
the mobile station 503 will be described with reference to 
Fig. 7. In this case, the temporary base station 502 
receives the interference not ifir^finn signal as p.ith^r thft 

15 interference notification signal itself or an error packet. 
Tf the mobile, station hiVA is accidentally synchronized with 
the temporary base station 502, then the temporary base 
station 502 receives the interference notification signal as 

it is. But, if the mobile station 503 is not synchronized 

20 with the temporary base station 502, then the temporary base 
Station 502 receives the interference notification signal as 

an error packet. 

Referring to Fig. 7, more specifically, in the step 
703, it ib UcLeimiaed which one u£ an iiiLtJiIeieiiue 
25 notification signal and a:: error packeL has been received. 
In this case, since the temporary base station 502 receives 
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either the interference notification signal or the error 
packet (YES in step 700) , it is determined that asynchronous 
i nf ftrfftrftn^ or.r.nrs and thprp.fore t.hft channp.1 in question is 
not available (step 711) . 
b It should be noted that the interference notification 

signal is effective only for the temporary base station 502 
nhar is a source jaf the interference check signal, not for 

the temporary base station 501 that docs not transmit any 

Interference notification signal. Accordingly, the 
10 temporary base station 501 that doss not transmit any 

interference notification siqnal performs nothinq even if 

the interference check signal is received. 

FuxLiiei, Liu* teaipoidiy base station 502 liansiuils an 

interference check packet up to n2 times (here, n2 = 110) . 
15 The value of n2 is greater than nl (here, nl 100), which 

is n^pd p threshold for thp mobilp station 503 to 

determine whether the interference notification signal 

should be transmitted so as to ensure the robustness against 

loo3 of interference check packet. 
20 Furthermore, in the case where the temporary base 

station 502 has received an interference notification packet 

as a crc error packet from the mobile station 503, it Is 

possible to determine that the channel is not available when 
the interference notification signal has been received u5 
25 consecutive times, where 1 < nS < n3 - n2, in order to 

tdkiny incj-denlcil fauLuxs into dotuunl. Moxe specifically, 
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r>5 = n'A - n? = l?n - 110 - 10, that is, n5 - 1, 2, ... , or 9. 
The reason why nS has an upper limit set thereon is thai, i£ 
nb>=10, then the mohi i p. station bU'.i would rftr.^ivft ^rror 
packet3 120 consecutive times and thereby transmit a channel 
5 switch signal to the temporary base station s-01. 

Alternatively, the interference check i3 repeatedly 
performed plural jc lines and it may be determined based on the 
interference check results whether asynchronous interference 
occurs. 

10 As described above, according to the first embodiment/ 

4 LemuorcirY bd^e a La Lion LrcuismiLs an inLerference check 
packet plural times before using the channel in question . 
If asynchronous interference; occur s in ai\ oveLlaypiuy 
of cH f f eT*ent sd hoc network-?,, then the asynchronous 

15 interference is detected by a mobile station located in the 
overlapping ara and the temporary hasp station i notified, 
by interference notification 3ignal f of occurrence of the 

asynchronous interrerence. 

The temporary base station having transmitted the 
20 interference check packet receives the interference 

notification signal or error packet in response to the 
interference check packet and thereby can be informed of the 
occurrence of asynchronous interference on the channel to be 
used , 

25 In this manner, the occurrQncQ of asynchronous 

ixiLerf er ence can be avoided between the Lempuictiy b^ise 
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si-ations .SOI and h02 which ^rp. not synchronized, without the 
need of acquiring information of all mobile stations located 
m the area thereof or performing the complicated control of 
monitoring each mobile 3tation. 

5 2 . Second Embodiment 

The circuit structure and operation of a terminal 
(mobile station or temporary base station) according to a 
second embodiment of the present invention will be described 
with reference Lo Figs, 10 and 11. 

10 In ?iq . 10, blocks similar to those previously 

described with reference to Fig. 4 are denoted by the same 
reference numerals and their descriptions are omitted. In 
fhp ^ptnnnd ^mhnd i menf f ?n interference check signal 
transmission pattern memory 1007 stores a predetermined 

io transmission pattern of an interference check signal. 

Several example 3 of the predetermined tran3mi33ion pattern 

are shown in fig, 11, a channel controller 1006 and an 
interference detector 1009 operate according to the 
predetermined transmission pattern stored in the 

20 interference check signal transmission pattern memory 1007, 
Referring to Fig- 11/ a pattern labeled (a) is to 
transmit an interference check signal at regular intervals 
(iieie, ttvti:y £i\t^ slots) . A pet tain ldbsled (b) is to 
transmit an interference check signal at all slots but Stop 

25 transmitting at regular intervals (here, eveiy five slots) . 
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A pahl-fim labeled (c) i? to transmit an interference check 
signal at intervals of a time period increasing in 
proportion to a lapse, of time. A pattern labeled (d) is to 
transmit an interference check signal at all slots but stop 
5 transmitting at intervals ot a time period increasing in 
proportion to a lapse of time. A pattern labeled (e) is to 
increase the number of slots transmitting an interference 
check signal or not transmitting in proportion to a lapse of 
time, a pattern labeled (f) is to alternate transmission of 

10 interference check signal for a numb a r of consecutive slots 
and nun-LrGiismissiori for the same number of consecutive 
slots, the number of consecutive slots varying at random. 

The transmission pattern of inLexf eience check signal 
t ^ not limited to the above pattern as shown in Fig. 11. 

15 Any other pattern that is previously determined may be 
adopted . 

The channel controller 1006 does not transmit the 
interference check signal at all times but according to the 
pattern stored in the interference check signal tran3mi33ion 
20 pattern memory 1007, it is preferable that the interference 
check signal transmission pattern is totally different; from 
& passible pattern of error packets 1 occurring In the actual 
field. 

The i:iLfct fsieac^ deleclui 1009 detects asynchronous 
25 interference when a pattern cf occurrence of error packets 
stored in the packet reception results memory 4 OS matches 
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l.he p«hh«rn sl-«rpri in the i nr prf firpnre chpek signal 
transmission pattern memory 1007, When the asynchronous) 
interference has been detected, the interference 
notification signal is transmitted. 
5 as described above, the temporary base station bU2 

transmits the interference check signal according to the 
pattern stored in^ the interference check signal transmission 
pattern memory 1007. 

At the mobile station 503 receiving interference 
10 check signals from Lhe temporary base station 502 , the 
iiilerferttiice dwlecLui 1009 checks a pattern of packet 
reception results stored in the packet reception results 
memory 403 against the pattern stored in the inter fer^nce 
chpr.V signal transmission p^ttPrn memory 1007. When the 
15 interference check packet has been received, it is 

immediately determined that asynchronous i nt.erf erenop nrnirs 
and therefore the mobile station 503 immediately transmits 
an interference notification signal, however, when a packet 
uther than the interference check packet has been received, 
20 the interference detector 1009 checks a pattern of error 
packets stored in the packer reception results memory 408 
dqdinsL the pattern stored in the interference check signal 
transmission pattern memory 1007. When they match, the 
iriLerrerttuce au LrJliua Lion signal is Lrdiisnii LteU . 
2 5 The Lemporary base station 502 that desires the use 

of the channel chl transmits the interference check ^iynal 
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according to the pattern stored in the interference check 
signal transmission pattern memory 1007 and then checks 
whether an interference, notification signal or prmr packet 
is received* If an interference notification signal or 
5 error packet is received, then the temporary base station 
502 can be notified of occurrence of asynchronous 
interference on the channel chl- in this case, the sequence 
of the asynchronous interference check may be repeatedly 
performed a plurality of times to ensure the reliability. 
IQ i ri the second embodiment, if the interference check 

siqncil Li-d.'isKiissiori pattern is totally different from a 
possible pattern of error packets occurring in the actual 
field, then Lhe number of Limes Lhw inLerJference check 
signal Ha? been transmitted can be reduced. 

1 h 3 . Third Embodiment 

The circuit structure of a terminal (mobile station 
or temporary base station) according to a third embodiment 
of the present invention ic the came as that of the first 
embodiment as shown in Fig. 4. An operation of the third 

20 embodiment is different from that of the first embodiment in 
that, when the temporary base station 502 is not 
synchronized with ths mobile station 503, the temporary base 
dLdliun 502 shilLs Lhe receiving Limiiiq thereof so as to be 
synchronized with the interference notification signal 

25 jLeceivsd from Lh« mobile *LdLiuu 503. 
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As shown in Fig, 12, it is assumed that the temporary 
base station 502 receives an error packet that is caused by 
an interference notification signal 91 n__l from the mobile 
station 503 while transmitting interference check signals 
5 900_1, 90G__2, 90U_J, „. . In this case, the temporary base 
station 502 stops transmitting an interference check signal 
and then tries ro be synchronized with interference 
notification signals 91C_1, 910_2, 901_3, ... . When the 
temporary base station 502 is successfully synchronized with 

10 Lhe interference notification signals and the interference 
notification blqnal 30i_3 ia successfully received, the 
temporary bass station 502 recognises that interference 
occurs and prohibits Lhe ustJi u£ Lhe channel chl . When the 
Temporary base station 502 fails to bo synchronized with the 

15 interference notification signals, the temporary base 

station b()7. tries to repeated !y perform fhp synr acquisition 
operation several time3 to determine whether the channel chl 
is available. 

It should be noted that it is necessary for the 

20 mobile station 503 which has detected the asynchronous 
interference to transmit the interference notification 
signal a iarqe number of times enough to stop the temporary 
base station 502 transmitting interference chsck signals 
900_1, 9Q0_2, 900_3, ... for synchronization with the 

25 intsriarance notification signals 910_1, 910_2, 901_3, ... . 

As described above, accoidiny Lu Lhe third embodiment. 
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the temporary base station 50? desirous of the channel chl 
is allowed to reliably receive an interference notif iealiua 
signal from the mohils station 5iYA. Accordingly, 
asynchronous interference is effectively prevented from 
b being mis identified due to an error pacJcet caused by any 
other factor. 

4 . Fourth Embodiment 

The circuit: structure of a terminal (mobile station 
or temporary base station) according to a fourth embodiment 
10 of the present invention will be described with reference to 
Fig, 13. 

Ia Fly. 13, Llucki simildi Lo those pitsviously 
described with reference to Fig. 4 are denoted by the same 
reference numerals and their descriptions are omitted. In 

IS t-bfl fourth ftmhnHimp.nr „ an i nf ^rtftrencft notification signal 
transmission pattern memory 1211 3tcres a predetermined 
transmission pattern ot an interference notification signal. 
Several examples of the predetermined transmission pattern 
are shown in Fig. 11. A channel controller 1206 and an 

20 interference detector 1209 operate according to the 
predetermined transmission pattern, stored in the 
interference notification signal transmission pattern memory 
1211- 

Referring to Tig. 11, a pattern labeled (a) is to 
25 LidasiitiL da iaLtfLleieace auLif iudLiua aiyadl dL ittyuldi 
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intervals (here, every five slots) . A pattern labeled (b) 
is to transmit an interference notification signal at all 
slots but stop transmitting at regular intervals (here, 
every five slots) . A pattern labeled (c) is CO transmit an 
b interference notification signal at intervals of a time 
period increasing m proportion to a lapse <jf time, A 
pattern labeled (rl) is to transmit an interference 
notification signal at all slots but stop transmit tiny at 
intervals of a time period increasing in proportion to a 
10 lapse of time. A pattern labeled (e) i3 to increase the 
tff number of slots transmitting an interference notification 

Sd signal or not transmitting in proportion to a lap3e of time, 

iji A pattern labeled (f) Is to alternate transmission ot 

^1 interference notification signal for a number of consecutive 

r. 15 slots and uun-ixdiismission for the same number of 
y ronsecurive slots, the number of consecutive slots varying 

j~ at random. 

L h The trnn.^mi <v;i on pattern of interference notification 

signal is not limited to the above pattern as shown in Fig. 
20 11. Any other pattern that is previously determined may be 
adopted. 

The interference detector 12Qy detects asynchronous 
interference when a pattern of occurrence of error packets 
stored in the packet reception results memory 4 OH match** 
25 the pattern stored in the interference notification signal 
Lxduymissiyti pattern memory 1211. 
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When the asynchronous interference has been detected, 
the channel controller 1206 controls the ad hoc protocol 
processor 40b so that the* i nterf ftranr.fi notification signal 
is not transmitted at all times but according to the pattern 
5 stored, in the interterence notification signal transmission 
pattern memory 1211, It is preferable that the interference 
notification signal transmission pattern is totally 

different from a possible pattern of error packets occurring 

in the actual field. 

10 When the temporary base station 502 transmitting 

interference cheek siqnals receives interference 
notification signals from the mobile station 503, a pattern 
of erioi paekeL LecepLiun i-t^ulLs sLoied in Lhe packet 
reception results memory 408 is checked against the pattern 
15 stored in the interference notification signal transmission 
pattern memory l/HI. Whftn fhe> pa I" tarn of error par.kp.r 
reception results matches the stored interference 
notification signal transmission pattern, tne temporary Joase 
oration 502 dctcrmincc that asynchronous interference occurs 
20 and therefore the channel chl is not available. 

In "his manner, the interference notification signal 
is transmitted according to the pattern stored in the 
interference notification signal transmission pattern memory 
1211. AccordinqlY/ the temporary base bLation 502 can be 
25 reliably notified of occurrence of asynchronous interference 
uli the channel chl . 
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5 . Fifth Embodiment 

Tne circuit structure or a terminal (mobile station 
or temporary baiie 3tation) according to a fifth embodiment 
of the present invention is the same as shown in Fig- 4. 
5 According to the fifth embodiment, when the temporary 

base station 502 desires the use of a slot on a carrier, the 
temporary base station 502 transmits an interference check 
signal not only throuqh the slot on the carrier but also all 
slots on the carrier. Similarly, the temporary base station 

10 502 pex.Iui.nLi> receiving operation of an interference 

notification signal not only through the slot on the carrier 
but also all receiving slots on the carrier. Accoxdiuyly , 
thp asynchronous intp.rfprpnr? avoi d^nr.P mpthod according to 
the fifth embodiment can effectively avoid not only 

Id asynchronous interference caused by a plurality of f.etmpor^ry 
base atationa u3ing the 3ame a lot on the carrier but also 
the use of the same channel by a plurality or" temporary base 
stations- In the case where different temporary bacc 
stations use different carriers, asynchronous interference 

20 is naturally avoided. 

According tu the fifth embodiment, asynchronous 
interference can be effectively avoided by taking a small 
deviation uf uluok frequency in each temporary bas>e station 
into account. More specifically, if it is checked 10 S^e 

25 that no asynchronous interference occurs, then different 
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temporary base stations could use ditterent slots on a 
carrier without any problems - However, the clock frequency 
of a quartz oscillator provided in each temporary base 
station may have a deviation. Such a clock frequency 
5 deviation causes a plurality of temporary base stations to 
become out of synchronization as time goes by. Accordingly, 
asynchronous interference that did not occur at the start 
becomes developed with the passage of time. That is why 
suuli 5>y:iu'hi.unuus> inter Terence Cdu be completely avoided by 
10 different temporary base stations avoiding the use of two or 
jl more slots on the same carrier. 

On thp nthpr h^nd, smr.p Hi f f prpnt fpmpnrary base 
J ; ;f stations use different carriers, the use efficiency of a 

yi 

s i radio line is reduced. Accordingly, in the case at a 

■se 15 sufficiently unoccupied line, the asynchronous interference 
avoidance method according to the fifth embodiment is 

adopted to distribute in-usc clots over a plurality of 

carriers, when the amount of traffic on the line becomes 
greater, the asynchronous interference avoidance method 
20 according to another embodiment is ddopted to allow two or 
mora slots on a single carrier to be used after checking to 
^ee LlidL no ds>yiichroi'iuiis> interference occurs fur each blot. 

6 „ Sixth Embodiment 

Thp r.irr.nif <qf riirr]:r& nf a r terminal (mobile station 
25 or temporary base station) according to a sixth embodiment 
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of l-.hft prfts«nl. invention is the same, hs that of the first 
embodiment of Fig. 4. 

The main point ot difference between the sixth 
embodiment and the first embodiment i3 that a non modulated 
5 signal can be transmitted in place of the interference check 
signal. More specifically, when the interference check 
should be made/ the ad hoc protocol processor 405 can 
instruct ths T DMA- TDD processor 404 to transmit the non- 
modulated siqnal and then the TDMA-TDD processor 404 can 
10 instruct the RF system 401 to transmit a non-modulated radio 
yjj signal* 

2T Since a non-modulated signal is transmitted by not 

^■J modulating a carrier signal instead of an interference check 

% 4 signal, thp i ntp.rf prp.nr.p rhpnk ran hp pasily maHp without 

s|. 15 the need of generating a new interference check signal. 

p 7 . Seventh Embodiment 

ihe circuit structure of a terminal (mobile station 
or temporary base station) according to a seventh embodiment 
of the present invention is the same as that of the first 
20 embodiment of Fig. 4. 

The iudi:i point of diffeience, between the seventh 
emhodiman- and the first embodiment \s that the qradually 
iiiCJ_eaiiu'J transmission power Or an in ter lertsnce Check 
signal causes a gradual widening of the interference check 
25 area around a temporary base station. More specifically, 
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the ad hoc protocol processor 4()h can instruct the TDMA-TDD 
processor 404 to set the transmission power of an 
interference check signal and then the TDMA-TDD processor 
404 can instruct the RF yyutem 401 to change its 
5 transmission power depending on the sec level. 

According to the seventh embodiment f the interference 
check signal is first transmitted with a small transmission 
powor. When no interference notification signal is received 
from any mobile station, the transmission power of an 

10 interference check signal is gradually increased to the 

aid a imam Lrdiisiui^iun puwei whilfc p£if Oiiiliny Liie Intel fei anew 
check. If no interference notification signal is received 
at the maximum transmission power, then it is determined 
that* thft slot i «; avail ahlp. 

15 When a temporary base station transmits an 

interference check signal to a mobile station, there is a 
caac where interference occuro at the mobile station and 
thereby the mobile station cannot make communication. 
According Lo the seventh embodiment, the gradually 

20 increasing transmission power of an interference check 

signal causes a gradual widening of the interference check 
area. Therefore/ the number of mobile stationb the 
inierf occurs can oq reduced tb a minimum. 

In the first to seventh embodiments, the mobile 
2 Z> stations 110-112 and the temporary base station 113 



flyUl iW Vi *v«v-x i n£i ysj UiiUW <J£*£j£j iiUOMi wrj* 



4 1 



constructing an ad hoc network are terminals ot the mohi Ip 
communications system, which have the Game internal circuit 
structure implementing the ad hoc protocol. The present 
invention is not limited to such a system* The present 
5 invention can be applied to an ordinary mobile 

communications system composed of a plurality of cell 
stations and personal stations, in which a cell station is 
the temporary base station and a personal station is the 
mobile sLfltLiuii. 
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